Abstract-The article deals with one layer of a heat accumulator which is suitable for solar systems. Here is presented numerical coupled model with turbulent flow thermal field depends on time. There is a numerical model of the air turbulence, heat transfer, conduction and also phase change of CaCl 2 .6H 2 O which is used to increase the density of stored energy. The numerical solution was done by the help of finite element method (FEM) in ANSYS software.
INTRODUCTION
Phase changes of materials are a perspective way of thermal energy storage. The application of PCM offers a lot of advantage. We can reach higher density of stored energy. Table 1 shows the calculation for classical materials and PCM. The initial temperature 20 • C and final temperature 50 • C at the end of heating are supposed. Next advantage is a possibility to store heat at low temperature. We don't need to have such good thermal insulation and solar collectors work with better efficiency so the demand for area of collectors decreases. 
MATHEMATICAL AND NUMERICAL MODEL OF TURBULENCE
The model of air velocity distribution is derived for incompressible fluid as
for a stabile state of flow stands div ρv = 0 (2) from the energy conservation law. We suppose a turbulent flow
where ω is the angular velocity of fluid. If we use the Stokes theorem, the Helmoholtz theorem for moving particle and continuity equation, we can formulate from the balance of forces the NavierStokes equation for the fluid element
where A is an external acceleration and v kinematic viscosity. In the Equation (4) we can substitute pressure losses
where K are suppressed pressure losses, f resistance coefficient, D h hydraulic diameter, C air permeability of system, µ dynamic viscosity and u unit vector of the Cartesian coordinate system. The resistance coefficient is obtained from the Boussinesq theorem
where a, b are coefficient from [3] . The model of the velocity field is formulated from the condition of steady-state stability which is expressed
where f are specific forces in area Ω and t are pressures, tensions and shear stresses on the interface of area Γ. By means of the transformation into local coordinates we obtain a differential form for the static equilibrium
is a tensor of the internal tension
where X, Y , Z are stress components which act on elements of area. It is possible to add a form of specific force from (1)-(3) to the condition of static equilibrium. The form of specific force is obtained by means of an external acceleration A, by condition of pressure losses and shear stresses τ
where F 1 are discrete forces. The model which covers forces, viscosity, and pressure losses is
We can prepare a discretization of Equation (20) by means of the approximation of velocity v and
where v v , a v are immediate node values, W is a base function, N ϕ is a number of mesh nodes. If we apply the approximation (10) and Galerkin principle in (11) we get the semidiscrete solution
where X are the known conditions on the interface of area. We substitute pressure losses in (13) for the function (5) and we obtain the model of air flow
On the interface there are conditions n · (v) = 0
on the border Γ vr1 where n is a normal vector to direction of air flow
on the border Γ vr2 where Γ vr1 ⊂ Γ vr2 is the interface between the solid body and the liquid. We can write For the solution we used the standard k-ε model, the standard k-ω model and the SST (Shear Stress Transport Model). The standard k-ε gives exact results and use two equations for turbulent kinetic energy and its dissipation. Model k-ω solves the equations for turbulent kinetic energy and its specific dissipation rate. This model gives better results in the nearness of wall but worse in the distance from wall. The SST model combines and switch between k-ε and k-ω model in order to get the best result (see [5, 6, 9] ).
NUMERICAL MODEL OF HEAT ACCUMULATOR LAYER
There is geometric model of one layer of accumulator in the 
CONCLUSION
We presented a numerical model of one layer of heat accumulator. This heat accumulator exploits advantages and suppresses disadvantages of water and gravel accumulator. The numerical model was solved by means of FEM in ANSYS software. We solved coupled problem of air flow turbulence, heat transfer, conduction, convection, and also phase change. There are also problems with solution stability during iteration in ANSYS FLOTRAN. Finite element method (FLOTRAN) is not suitable for turbulence modeling. The application of finite volume method (e.g., ANSYS CFX, FLUENT) for more complicated tasks is necessary.
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